The 
INTRODUCTION
Today, one of the main problems to resolve regarding the conservation of diversity in freshwater environments is that of biological invasions whose consequences vary according to the environmental conditions of the system (Sala et al., 2000) . In Argentina, Limnoperna fortunei (Dunker 1857) or golden mussel is an aggressive invader due to its ecological effects on benthic, plankton and fish communities, as well as on water-column properties, and on man-made structures (Darrigran et al., 1998; Montalto et al., 1999; Sylvester et al., 2005; Boltovskoy et al., 2009; Rojas Molina et al., 2010; Darrigran, 2010; Boltovskoy and Correa, 2015) . Since its introduction in South America in 1991, this mollusc has spread widely in the Río de la Plata Basin, also reaching several other minor watersheds (Mar Chiquita, Guaíba, Tramandaí, and Patos-Mirim (Oliveira et al., 2014) . At present its distribution includes Argentina, Uruguay, Paraguay, Bolivia and Brazil (Boltovskoy et al., 2006; Oliveira et al., 2006; Darrigran et al., 2012) .
The golden mussel, displays several traits that are thought to have been instrumental for its geographic expansion. Among these, of particular importance are early sexual maturation, high fertility, planktonic larvae, broad ranges of environmental tolerance, the epifaunal way of life, and the local absence of competing epifaunal, sessile organisms (Darrigran, 2002; Boltovskoy et al., 2006; Karatayev et al., 2007) . Limnoperna fortunei attaches to a wide variety of substrates, both natural (trunks, rocks, aquatic plants and other organisms, and compacted siltsand), and artificial (such as piers, filters, tubes, and walls) (Darrigran, 2002; Karatayev et al., 2007; Rojas Molina and Williner, 2013) .
Studies on the population dynamics of invasive mussels provide the necessary information to understand their ecology, invasion dynamics and the effects of these species on the invaded ecosystem. Also, this information is necessary for the design and implementation of monitoring and controlling strategies of invasive species Boltovskoy et al., 2009; Simberloff et al., 2013) . Despite the fact that mussel densities have been estimated numerous times in different areas and on different substrata, their usefulness as an indicator of the ecological importance of the bivalve is very limited. Indeed, practically all these figures refer to abundances over very restricted areas, usually less than 1 m 2 in size, and the sites in question are not selected at random, either because they are densely covered by mussels, or are ad hoc deployed artificial substrata . Particularly, in the Paraná River, studies on the population densities of L. fortunei are restricted to the lower (Boltovskoy and Cataldo, 1999; Boltovskoy et al., 2006; Darrigran et al., 2007; Sylvester et al., 2007) Oliveira et al., 2006; Belz et al., 2010; Oliveira et al., 2010) , with values above 250,000 ind. m -2 . Furthermore, the available information about mollusc density on living substrates such as macrophytes is scarce and limited to the Paraguay River, the Upper Paraná basin and the Guaiba Lake (Dreher Mansur et al., 2003; Dos Santos et al., 2008; Marçal and Callil, 2008; Michelan et al., 2014) .
Lakes associated with the Middle Paraná River usually present high densities of aquatic macrophytes, among which Eichhornia crassipes has the highest coverage, biomass and productivity (Carignan and Neiff, 1992; Poi de Neiff and Carignan, 1997; Poi de Neiff and Neiff, 2006) . It usually forms cohesive floating meadows which may cover 20-100% of the surface of the waterbody (Poi de Neiff and Carignan, 1997) . The root system of this macrophyte has different microhabitats that host great biological diversity (Paporello de Amsler, 1987; Poi de Neiff and Neiff, 2006; Sabattini and Lallana, 2007) , including L. fortunei (Rojas Molina et al., 2010) . Given the golden mussel's multiple interactions with local biota, information on its densities on these plants is necessary for assessing its potential and realized ecological impacts on benthic, planktonic, and nektonic organisms. Moreover, the association of this macrophyte (native to the Amazon basin which invaded Argentina by natural spread from the Mato Grosso along the Paraguay River; Barrett and Forno, 1982) with the golden mussel is particularly significant not only regionally, but also internationally. Both organisms are successful invasive species. During the last 150 years, E. crassipes has invaded several countries in almost every continent modifying the habitat as a result of its rapid growth and large biomass covering water surfaces and producing many harmful effects (Holm et al., 1977; Fitzsimons and Vallejos, 1986; Gopal, 1987; Meerhoff and Mazzeo, 2004) .
Although the presence of the golden mussel on submerged stems and roots of aquatic vegetation has been noted in the Middle Paraná (Darrigran and Ezcurra de Drago, 2000; Darrigran, 2002; Rojas Molina et al., 2010) , information on its densities on this substrate is restricted to a few ancillary data. The aim of this study was to characterize the population structure and density of Limnoperna fortunei associated to Eichhornia crassipes in lakes of the Middle Paraná River during a yearly cycle.
METHODS

Study area
The Paraná is the main river of the Río de la Plata Basin, containing 85% of the total freshwater in Argentina. The flow regime along the main channel has got the highest discharge rates and flooding of the associated floodplain in spring and summer (November to March), and lowest discharge rates in the autumn and winter (Bonetto and Wais, 1995; Giacosa et al., 2000) . This regime generates a complex biological connectivity between the main channel and the floodplain, characterized by active lateral and longitudinal exchange of sediments, organic matter and organisms (Drago, 2007) .
The Middle Paraná River is the section stretching 700 km upstream from the Paraguay River outlet into the Paraná to the apex of the Paraná delta, in the vicinity of Rosario city (Santa Fe province, Argentina). The mean annual flow is around 17,000 m 3 s -1 , reaching extreme records of 8000 and 60,000 m 3 s -1 (Giacosa et al., 2000) . Along its main channel, the Middle Paraná River has a floodplain with a surface of ca. 20,000 km 2 Drago, 2007) , hosting numerous permanent and temporary lentic water bodies densely populated by aquatic and palustrine plants and alluvial forests (Paira and Drago, 2007) . In this floodplain, two lakes with different degrees of connection to the main channel of the Paraná River were selected: Irupé Lake (31º40'22"W, 60º34'17"S), indirectly connected with the river through secondary channels (Miní and Tiradero streams), and Miní Lake (31º40'32''W, 60º32'43''S), with a direct connection to the Paraná River (Fig. 1) . These lakes present shorelines with free-floating, rooted emergent and submerged macrophytes like Eichhornia crassipes, E. azurea, Ludwigia peploides, Paspalum repens, Salvinia herzogii, Pistia strationes, Nymphoides indica, Myriophyllum sp., Ceratophyllum demersum, among which E. crassipes is the most abundant and frequent.
Sampling and laboratory methods
Monospecific floating meadows of E. crassipes were sampled monthly between November 2009 and November 2010 at three random points in each lake (Krebs, 1999) . These sample points were spaced approximately 200 meters apart and were maintained throughout the study. Floating plants were collected using a 0.385 m 2 sampler (Capello, 2010) . Each sample point was considered as a replicate. The plants collected were stored in plastic bags and brought to the laboratory for further processing.
At each sampling site the following environmental parameters were recorded: temperature, conductivity, dissolved oxygen and pH (Hanna ® sensors); depth (hand-held echo sounder), and Secchi disk depth. Subsurface (0.20 m) water samples were filtered through Whatman GF/F glass microfiber filters to analyse nutrients and chlorophyll-a (Chl-a) (APHA, 1992) . Nitrate (N-NO 3 -) was analysed with the cadmium-copper reduction method and soluble reactive phosphorus (SRP) with the ascorbic acid-molibdate method. For Chl-a determination, pigments were extracted with 90% acetone and measured with spectrophotometer. Meteorological Information Center (CIM-FICH-UNL). For the purposes of our analyses, data were pooled using two hydrologic phases: low-water period (<2.50 m), and highwater period (>3.50 m) (Drago, 1989) .
In the laboratory, roots were washed over a 250 µm mesh screen and the materials retained were fixed with 10% formalin solution. Subsequently, the roots were screened under a binocular stereoscopic microscope in order to remove remaining attached molluscs. All bivalves were counted and measured (maximum valve length) with a digital caliper (±0.05 mm). Mussels smaller than 2 mm were photographed and measured with the aid of the TPS Dig2 program (Rohlf, 2004) . Finally, the roots were wetweighed, dried (105°C) during 168 hours (Capello, 2010) and then weighed again in order to calculate their biomass (g m -2 ).
Data analysis
Mussel densities were estimated both as a function of the area sampled (ind. m -2 ), and as a function of the dryweight root biomass (ind. g -1 ). Spearman rank correlation coefficients (Rho) (data transformations failed to fulfil the assumptions for parametric tests) were used to assess association between environmental variables, and between the latter and mollusc densities. Environmental parameters between lakes were compared by means of c 2 analyses, while bivalve densities and sizes were analysed by means of Mann-Whitney tests (U). Comparison of data through the sampling periods in each lake was performed using the non-parametric Friedman test. Between-lakes root biomass differences were assessed using the Student t-test. A Principal Component Analysis (PCA) was used to investigate relationships between physicochemical and biological variables. All analyses were performed with the PAST software (Hammer et al., 2001) .
To identify relationships between the density and the size of mussels and environmental variables, generalized linear models with randomization (GLM set as Gaussian distribution) were proposed to explain each variable (attempts to use multiple regression analyses failed because data did not fulfil the requirements of normality, homogeneity and independency). Multicollinearity problems were sorted taking into account correlations among variables, considering the variables with r≥0.7 of Pearson correlation as collinear. Also variance inflation factor (VIF) was considered to evaluate the multicollinearity over the model. GLM were applied to 5000 random permutations and to a type II ANOVA because of the unbalanced effect and no interactions variables were performed. The variables included in the models were: biomass, temperature, water level, SRP, nitrate, and Chl-a as independent variables, and density and the size of mussels as dependent variables. For size variable, the GLM were run without biomass following a biological criterion of no relation of size with the mussels' size. Statistical tests were performed with R software (R Development Core Team, 2008) .
RESULTS
Environmental conditions
The period of high waters was from December 2009 to June 2010, and the period of low waters from September to November 2010 (Fig. 2) . Temperature, pH and Secchi disk values were similar between the lakes (Tab. 1).
The maximum values of temperature and SRP coincided with the high water phase while pH, conductivity, dissolved oxygen and nitrate showed the lowest values in this period. During the low water phase these parameters showed a reverse trend. Transparency was positively correlated with the hydrometric level in both lakes (Miní: Rho=0.651; P<0.001; Irupé: Rho=0.895; P<0.001).
Concentrations of dissolved oxygen were negatively correlated with temperature in both lakes (Miní: Rho= -0.806; P<0.001; Irupé: Rho= -0.912; P<0.001). Conductivity was inversely and significantly correlated with hydrometric level (Miní Lake, Rho= -0.755, P<0.001; Irupé Lake, Rho= -0.413, P=0.021). Of the environmental parameters assessed, only SRP and nitrates differed significant between lakes (SRP, c 2 =31.901, P=0.000416; nitrate, c 2 =135.2, P=4.05 E -24 ).
Density and size of molluscs
The average density of mussels in the Irupé Lake was 32.11 (±88.29) ind. .34, P=0.008), and no mussels were found in January (Miní Lake) and in March (both lakes). The highest densities were recorded in October and November 2010 in Irupé, and in November 2009 in Miní. The rest of the period presented densities ≤5 ind m -2 and ≤1 ind. g -1 in both lakes (Fig. 3) . Variations in bivalve density were not related to changes in the biomass of E. crassipes roots (Miní: Rho=0.303; P=0.087; Irupé: Rho= -0.121; P=0.517). In both lakes, the highest biomass of E. crassipes roots was recorded in January, when mussel densities were <1 ind. g -1 , and the lowest biomass was recorded in April 2010 in Miní and in November 2010 in Irupé with densities <1 ind. g -1 and >200 ind. g -1 , respectively (Fig. 3) . In the Miní Lake, macrophytes were collected until July because of the absence of E. crassipes in the following months. Betweenlakes differences in root biomass were not statistically significant (t=1.497; P=0.1402). A total of 2006 individuals were measured in both lakes, over 60% of them being smaller than 5 mm. The maximum size recorded was 19.41 mm in the Miní Lake during November 2009, while the minimum was 0.20 mm in the Irupé Lake during October 2010. Mussel sizes differed significantly between lakes (U=366053; P<0.0001), with larger specimens in the Miní Lake (4.19±3.27 mm), than in the Irupé Lake (2.89±2.71 mm) (Fig. 4) .
In both lakes, the sizes of molluscs varied during the months studied (Irupé: c 2 =20.867; P=0.008; and Miní: c 2 =17.733; P=0.001). The last months of the period under study (July to November in Irupé and June to July in Miní) showed smaller organisms (average size between 1.3 and 2.6 mm) than in the previous months (Fig. 5) . The first two axes of the PCA summed up 63.57% of the variation of the sites and dates. The first component showed 47.47% of the variance and was positively related to the hydrometric level and the root biomass, and negatively linked to Chl-a concentration. The second component accounted for 16.10% of data variation and was positively associated with temperature, conductivity and density, and negatively with dissolved oxygen, SRP and the sizes of the molluscs. The pattern of distribution points in the diagram suggests the existence of groups which are related to the water level. Regardless of the sampled lakes, three groups of data were formed: the first group was associated to the beginning of the rising and high water periods, the second was associated to the lowering of water and the third one was related to the low water period (Fig. 6) . According to the GLM proposed, density accounted for by temperature, Nitrate and Chl-a, the model explain the 20.88% of variability (Tab. 2). Size was explained by SRP, the model explain the 12.73% of variability (Tab. 3).
DISCUSSION
Despite the hydrometric level variation during the period of study, neither of the two lakes was disconnected from the main channel. Analysis (PCA) revealed that the two lakes under study remained spatially alike despite having different degrees of connection to the main channel. However, the temporal variation had a greater weight in the grouping of the sampling points. This exploratory analysis gives evidence that the pooling of data was adjusted to the dynamics of the hydrometric levels. In addition, the limnological variable at each site reflects the effect of the hydrosedimentological pulse.
In this section of the Paraná River, during the rising and inundation phases, the flood water first enters the floodplain through the floodplain channels, and then by overflowing the levees. Then, when the inundation phase ends, the waters begin to decline, establishing a drainage from the floodplain lakes to the channels (Drago 1981 (Drago , 2007 . Nevertheless, in a study carried out by Mesa et al. (2012) in the Miní Lake it was found that during the period of high water the flow drifted from the floodplain to the main channel, whereas during the low water period it occurs in the opposite direction, without coinciding this with the description given previously. This situation may explain the lack of vegetation in the Miní Lake in subsequent months of July considering that the floating meadows could be flushed out of the lake. The drift of the aquatic vegetation in floating meadows produced by the flood pulse and weather factors makes organic matter and organisms flow from one place to another in the ecological system (Sabattini and Lallana, 2007) .
Our results indicate that the temporal changes in densities of L. fortunei associated with E. crassipes were similar in both lakes. Bivalve densities showed an important ) and root biomass (gr m -2 ) during the period of study in Irupé (A) and Miní (B) lakes. NS: no sample. variation in values which were associated with the water temperature. High density peaks were recorded during months with high temperature (September, October and November) when population was characterized by a high proportion of small size organisms, less than 5 mm in length. The largely domination by small recruits could be related to the reproductive periods of the mollusc. In the main and secondary channels in the Middle Paraná River, the seasonal variation in the number of larvae of L. fortunei is associated with water temperature, with the highest larval densities in seasons with high water temperatures (September to April) (Ezcurra de Drago et al., 2006; Rojas Molina and José de Paggi, 2008; Rojas Molina et al., 2014) .
Tab. 2. Analysis of deviance
Regarding the absence of mussels in January and March, the fact that no mussels were recorded does not mean that there were no organisms there. This absence of records could be due to the effect of a random sampling of macrophytes. Moreover, the presence of L. fortunei's freeliving planktonic larvae during these months in Irupé Lake and in other neighbouring lakes (about 45.7 ind. L -1
; Carvalho, 2014) suggests that there is an area populated by reproductive adult mussels in or near the sampling point. The nonstop connectivity of these lentic environments surrounded by lotic environments could favors the drift towards these lakes of planktonic larvae produced by adults established mainly in lotic environments.
There are several records that report variable L. fortunei densities on natural and artificial substrates. In the present study, the densities recorded were lower than the values obtained in inert and hard substrates in the lower and upper Paraná River and in the Río de La Plata River (from 22,000 to 250,000 ind. m -2 ; Boltovskoy and Cataldo, 1999; Sylvester et al., 2007; Belz et al., 2010; Bonel, 2011; Spaccesi, 2013, among others) . In spite of these last values are dominated by small recruits (over 70% of the mussels below 1 mm in length) due to seasonal changes in density through the year, the abundance of adults are much higher than in the present study. It is likely that the differences between the latter studies and this work are mainly associated with the type of substrate. The rough surface of natural (rocks, boulders, wood debris) and man-made structures (PVC frames, pipes, docks, and walls) which are available in hard substrates are more stable and permanent in the environment, and this could be beneficial for the settlement and the growth of the golden mussel, favouring the development of dense mussel beds on hard substrates.
Conversely, this may not be likely to occur with the flexible filament roots of E. crassipes due to a greater length-weight ratio of the mussel that exceeds the supporting capacity of the substrate favouring their detachment. In addition, this macropyte is seasonal and lacks long term stability. During the cold season and if there is a sharp frost, stands of E. crassipes will die (Lallana, 1980 (Lallana, , 1981 and the attached molluscs will fall to the bottom with necromass as was observed for bivalves associated with coarse particulate organic matter in several water bodies in the Middle Paraná area (Montalto and Rojas Molina, 2014) . Other possibility could be the abandonment of the senescent plants as was observed for Dreissena polymorpha (freshwater mussel that invaded North America). Bodamer and Ostrofsky (2010) found that juvenile D. polymorpha leave their attachment to Nuphar stems as a consequence of a deterioration of substrate quality to the mussel. There are some studies about the decomposition of Eichhornia that point out a high loss of allelochemicals (polyphenols) which can benefit or harm the surrounding organisms (Roland et al., 1990; Stripari and Henry, 2002) . However, this has not yet been studied with L. fortunei. Another factor that should be considered for the low mussel density is that stands of this Nevertheless, the average densities recorded in the present study were similar and/or greater than those obtained for aquatic macrophytes in other environments of the Río de la Plata basin. A case in point is that of lakes connected to the Upper Paraguay River, in which the density of L. fortunei associated with E. crassipes varied from 7 to 1205 ind. m -2 (Marçal and Callil, 2008) , and 0 to 82.44 ind. g dw -1 (Michelan et al., 2014) . Another instance is the work done in the Guaíba Lake Basin (southern of Brazil), where the maximum density of L. fortunei in E. crassipes roots was 0.37 ind. gr -1 (Dreher Mansur et al., 2003) . The mean values of density should be analysed considering the large deviations arising from the dynamics recorded in populations of L. fortunei (few months with high density and several months with few records).
Concerning the bivalve size which was based on previous studies (Maroñas et al., 2003) , the maximum size recorded in both lakes (19.41 mm) corresponded to individuals of approximately 2.5 years old; however, up to 75% of the molluscs was represented by pre-reproductive individuals (<5 mm, up to 6 months old; Maroñas et al., 2003) . In comparison, larger individuals were registered in studies carried out with L. fortunei attached to inert hard substrates (30 to 40 mm; Boltovskoy and Cataldo, 1999; Darrigran and Damborenea, 2011; Spaccesi, 2013) than bivalves recorded in association with the vegetation roots in these lakes. Several reasons could explain the fact that mussels older than 5 mm are scarce in the macrophyte roots. Some of them are related to the Eichhornia dynamics and were outlined above for mussel density. For example, the flushed out of the lakes of the colonized plant and the mortality of the plants during the cold season may be sufficient to limit the size of L. fortunei. Moreover, some predators, like crabs and fish, may have a preference for a specific size range of the mussel. Some freshwater crabs that frequent E. crassipes as refuges and feeding sites (e.g., Zilchiopsis collastinensis and Trichodactylus borellianus), are capable of consume on L. fortunei and make a size selective predation (Torres et al., 2012; Manso, 2015) . The consume of golden mussel by fish has been well documented and constitutes an important part of the intake of several fish species in the Middle Paraná River, mainly bivalves up to 15 mm. (Montalto et al., 1999; Garcia and Montalto, 2006) .
According to this we can say that the roots of E. crassipes are an important available substrate for L. fortunei, especially during its early stages of development. This coincides with the work done by Ohtaka et al. (2011) in an inland lake in Cambodia, Southeast Asia, where they also found small L. fortunei (1.96-12.7 mm) attached only to E. crassipes roots even though there were other macrophytes available. Several studies have demonstrated the importance of filamentous substrates such as aquatic macrophytes and filamentous algae in the settlement of larvae and juveniles of marine and freshwater bivalve species (Bayne, 1964; Ackerman et al., 1994; Cáceres-Martínez et al., 1994; Harvey et al., 1995; Folino-Rorem et al., 2006) . Dreissena polymorpha pediveligers have shown to prefer filamentous substrates, such as aquatic plants (Lewandowski, 1982) . Folino-Rorem et al. (2006) , in a settlement study found that individuals of D. polymorpha attached to artificial filaments were significantly smaller in size than mussels attached to control surface plates. There was a greater settlement of mussel larvae on plates with attached filaments than on plates without filaments. However, it is claimed that this did not happen as a matter of preference but by an increase in the total surface area available. No research on L. fortunei has been done yet to assess the preference between filamentary and rigid substrate at different life stages.
In the soft bottom of the habitats we studied, there is a scarcity of hard substrates and E. crassipes is among the few natural substrates that provides an alternative attachment site for L. fortunei and thus facilitates the dispersion of the mussel to other environments of the floodplain and in the basin. In inland lakes of the North hemisphere where are limited natural hard substrates a significant portion of the annual D. polymorpha settlement occurs on plant surfaces (stems, foliage and roots of emergent, submersed and floating macrophyte) (Lewandowski, 1982; Bodamer and Ostrofsky, 2010) . Therefore, we should also take into consideration that the structure and floating way of life of E. crassipes facilitate the feeding of the bivalves by the filtering of planktonic microorganisms and particles (Rojas Molina et al., 2010) . Considering the dynamics that the vegetation suffers during the hydrological regime (Sabattini and Lallana, 2007) , the movements of these floating meadows may favour the dispersion of these organisms and could provide them with new opportunities for their settlement on hard substrates which are more rigid and fixed. In these last types of substrates adult populations can establish. Taking into account the data reported here and that 40% of the floodplain area of Middle Paraná is covered by lakes (Paira and Drago, 2007) , it would be possible to calculate the mussel density for the entire area. However, to extrapolate this information it would be risky because it is necessary to have information about the population dynamics of L. fortunei in lakes with different connectivity and distance from channels that provide larvae.
Bearing in mind the mussel size recorded in the roots, the presence of L. fortunei on E. crassipes is limited to short periods of time therefore it can be estimated that this substrate could not be the final site of settlement for the golden mussel during its lifecycle. According to the background of D. polymorpha and other bivalves, the establishment of the mussel occurs in two phases: in the first one, the settlement of pediveliger larvae occurs together with their subsequent metamorphosis while in the second phase, the relocation of mussels to new areas happens during plantigrade, juvenile or adult (Ackerman et al.,1994) . In laboratory experiments juveniles D. polymorpha abandoned the senesced stems and migrated to firm substrates (Bodamer and Ostrofsky, 2010) . Furthermore, Uryu et al. (1996) have found that under experimental conditions juvenile and adult organisms of L. fortunei have the ability to move and resettle in new locations in case they have to face some disturbance (manipulation). In particular, they highlighted that mussels with a smaller size are highly adaptable to searching appropriate places, re-settling and binding tightly to the substrate immediately after release.
As previously mentioned, the relationship between L. fortunei and E. crassipes must be considered because in countries where these species are non-native, this association may be synergistic. This means that the impact of the two species could be greater than the sum of the impacts of the individual species, an effect of invasional meltdown according to the theory proposed by Simberloff and Von Holle (1999) . Considering that E. crassipes provides adequate colonization sites for the mussel, and has invaded other countries that L. fortunei may invade or has already invaded (e.g., Cambodia), in all likelihood this could be an instance of invasional meltdown, as already proposed by Rojas Molina et al. (2010) . In the Upper Paraná basin, Michelan et al. (2014) found that the invasive submersed aquatic macrophyte, Hydrilla verticillata, enhances the presence of Limnoperna fortunei in several water bodies in Brazil. The length, density and biomass are higher in the mussel attached to the invasive macrophyte than to the native macrophytes.
CONCLUSIONS
On the basis of our results, none of the measured environmental parameters seems limiting for the survival of Limnoperna fortunei populations. The registered temporal changes in densities of the mussels were similar in the studied lakes with different connection to the Middle Paraná River main channel. Roots of Eichhornia crassipes can host large number of individuals of L. fortunei, however the presence of the mussel is limited to short periods. The records of high densities of young individuals (<5 mm in size) are closely related to the reproductive period of the golden mussel. It is estimated that in these lakes with soft bottom and limited hard substrates E. crassipes is an important site for the mussel attachment during its early stages of development and could not be the final site of settlement during its lifecycle.
Finally, we consider it necessary to continue doing ex-N o n -c o m m e r c i a l u s e o n l y tensive research into the dynamics of the golden mussel population by means of a comprehensive study which should include a longer period of time as well as different substrates and environments. Thus, we would be able to learn more about invasion dynamics of this mussel and also to estimate the magnitude of the actual impact this species has on the biota within a system such as the Paraná River. 
